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REMARKS 

Reconsideration of the application is requested in view of the remarks 



below. 



Rejections Unrio r ^ u*n in* 

The Office Action rejected Claims 10-14 on the grounds that they were clearly 
anticipated by XP-000874467 (Alonso). The rejection should be withdrawn in view of 
the remarks below. 

The rejection should be withdrawn. It is well settled that to establish a prima 
fade case of obviousness, the USPTO must satisfy all of the following requirements 
First, the prior art relied upon, coupled with the knowledge generally available in the 
art at the time of the invention, must contain some suggestion or incentive that would 
have motivated the skilled artisan to modify a reference or to combine references In 
» Fine. 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). Second, the proposed modification 
must have had a reasonable expectation of success, as determined from the van- 
tage point of one of ordinary skill in the art at the time the invention was made. 
Amgen v. Chugai Pharmaceutical Co. 18 USPQ 2d 1016, 1023 (Fed Cir 1991) cert. 
denled502 U.S. 856 (1991). Third, the prior art reference or combination of 
references must teach or suggest all of the limitations of the claims. Inn Wilson 165 
USPQ 494. 496, (CCPA 1970). The Office Action did not establish a prima facie ' 
case of obviousness. 

Applicants' Invention relates to a process that makes a tungsten carbide. The 
process involves gas phase carburization of tungsten powders and/or suitable 
tungsten precursor compound powders at a temperature ranging from 850°C to 
950°C. such that the carburizing gas phase used is a COj/CO mixture. The CO z 
content is above the Boudouard equilibrium content corresponding to the carburiza- 
tion temperature. The carburization is earned out with a carbon activity ranging from 
0.4 to less than 1 . In one embodiment, the carburization is carried out with a carbon 
activity from 0.4 to 0.9. In another embodiment, the carburization temperature ranges 
from 900-C to 950-C. In another embodiment, the carburization is carried out at 
carburfeation temperature over a period from 4 to 10 hours. 

Alonso teaches the production of tungsten carbide (WC) from tungsten 
trioxide (WO3) by means of CO-Ofc mixtures (61 . 78 and 100% v/v CO) in the 
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temperature interval ranging from 700°C to 1 100°C (See Abstract). Alonso teaches 
that between 700 and 800-C, the process was controlled by the nucteation and 
growth of the lower oxid W^Osa. wh mas between 800 and 1 100»C the process 
was controlled by the elementary reaction WQ*-> W. Alonso teaches that a second 
order dependence of the Initial rate constant with respect to partial CO pressure was 
estimated. The thermomechanfcal data used for the W-C-O system were consistent 
with the experimental results. Alonso concluded that the most appropriate conditions 
for the reductlorHarburization of tungsten trioxide by means of carbon monoxide- 
carbon dioxide mixtures were a temperature of 900°C. a gaseous mixture 
composition of 100% v/v CO, a volumetric flow rate of 1450 ml (STP)/min and a time 
of 6 hours. Under these conditions, according to Alonso, a tungsten carbide powder 
with an average particle diameter of 0.40 urn was obtained. 

Alonso does not suggest Applicants' invention. An object of Applicants- 
Invention is to provide a process for the carburization of tungsten powders or 
tungsten precursor powders, which allows fast and complete carburization and also 
ensures that deposition of free carbon on the produced tungsten carbide is avoided 
(See Specification, page 2, lines 21-29). Alonso is completely silent about this object 
and recommends to use solely CO, i.e. to avoid mixtures of CO and CO* a process 
inevitably resulting in carbon deposition. Reconsideration Is requested. 

Alonso teaches gas-phase carburization of tungsten trioxide using CO without 
any CQ 2 as well as using COj/CO mixtures containing 78 and 61 % by volume of 
CO. respectively. At a temperature of 900°C the corresponding carbon activities are 
0.026 (61 % CO). 0.077 (78 % CO) and essentially infinity (100 % CO), respectively 
Applets have found that such alternatives are disadvantageous. Low carbon 
activity results in a low reaction rate, whereas a carbon activity being essentially 
infinity results in deposition of tree carbon on the produced tungsten carbide. 
Reconsideration is requested. 

Alonso does not teach other contents of CO. Alonso does not teach other 
carbon activities. This means Alonso teaches either using a mixture of CO and CO, 
having a very low carbon activity, or completely avoiding C0 2 (carbon activity = 
essentially infinity). Alonso does teach these two alternates and does not teach a 
broad range for the carbon activity as alleged by the Office Action. Reconsideration 
Mo-6323 _ 3 _ 
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Is requested. 

B - Election of Claim 15 dnH„r an i i S C in n M , in ^ „, Fp , 

294133 

The Office Action rejected Claim 15 under 35 USC 103 over Alonso In view of 
FR 2 294 133 (FR '133). 

Applicants' invention, as encompassed by Claim 15. relates to a process that 
subjects the tungsten carbide made by the process according to Claim 10 to a heat 
treatment at a temperature ranging from 1,150<>C to 1.800"C after carburization. 

FR '133 teaches obtaining WC by treating finely divided WO s with CO at a 
temperature at which no agglomeration or sintering action takes place to effect the 
following reaction WOa + 5CO -* WC + 4 C0 2 . 

The rejection should be withdrawn. It is known by one skilled in the art that the 
specific surface area of powders made by thermal decomposition depends on the 
decomposition temperature. Increasing decomposition temperature results in 
decreasing specific surface area, Le. increasing particle size. To support this point. 
Applicants hereby enclose a copy of the publication entitled "Chemistry of Powder 
Production." (p. 106-113). which teaches this phenomenon for MgO (Figure 4.15) 
and BaTi03 (See Figure 4.18). 

Accordingly, one of ordinary skill in the art would have expected that heat 
treatment of WC at temperatures higher than the temperature of carburization would 
result in an increase of particle size of the WC-powder. In case such a powder is 
used to produce a liquid-phase sintered composite material, e.g.. WC-Co (= hard- 
metal) the degree of dispersion of the WCphase and hence the hardness of the 
composite material was supposed to decrease. Surprisingly, Applicants have 
discovered that is not the case. Instead, Applicants have discovered that the 
hardness increase (See Table 2. Example 1 (no heat treatment) vs. examples 2, 3 
and 5 (heat treatment)) Is observed. 

The differences between Applicants invention and Alonso. singly or in 
combination with Felten. compel the withdrawal of the rejection. Alonso does not 
teach heat treatment after carburization. The same Is true with regard to Felten 
Felten teaches that the reaction of WO, and C proceeds at a temperature ranging 
from1200 to1500'C. but this is the carburization temperature and not at all a 
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temperature range regarding heat treatment of WC after carburization. Surprisingly 
heat treatment according to th Invention encompassed by Claim 15 results in 
material with decreased tendency to s oondary grain growth (e.g., to a materia, with 
a very homogeneous structure (See page 12, lines 9-11 and Fig. 5 and 6)). 

In other words, one of ordinary skill in the art following the teachings of 
Alonso, singly or in combination with FR '133 would not have been motivated to 
modify Alonso, practice Applicants' invention, and expect the results Applicants' 
have obtained. 

In view of the foregoing amendments and remarks, allowance of new 
Claims 10-15 is earnestly requested. 



Respectfully submitted, 




Diderico vatTE 
Attorney for AfSplii 
Reg. No. 38,641 




Bayer Chemicals Corporation 
100 Bayer Road 

Pittsburgh, Pennsylvania 15205-9741 
PHONE: (412)777-3069 
FACSIMILE PHONE NUMBER: 
412-777-2612 

evsr/van Eyt/dveOB33 



Mo-6323 _ 5 m 



Received from<412 7772612> at MM 3:58:43 PM [Eastern Daylight Time] 



JUN 30 2003 16:10 FR BA7ER CHEMICPLS LRU 412 777 2612 TO 917B38729311 



P. 09/14 




I P O W D E R TECHNOLOGY SERIES 



CTION 



x\c in the 
is and 



tier materiata 
lafacceri&rion 



die 

»wder technology 
iab for advwwd 

. dus an 

and properties 

Jsonukeitjin 

gyuigeoenl. 

n Tokyo and the 



o 

•-a 
Q 



IB: 

O ! 

a l 



CHEMISTRY OF 

POWDER 

PRODUCTION 



Yasuo Arai 




Received from < 412 777 2612 > at MM 3:58:43 PM [Eastern Daylight Time 



+49 214 30318SS 



PAGE. 03 



JUN 30 2003 16:10 FR BAYER CHEMICALS LAld 412 777 2612 TO 91V038729311 P. 10/14 



J^^3 



POWDER TECHNOLOGY SERIES 



CHEMISTRY OF POWDER PRODUCTION 

YasuoArai 

Powder oechnology is a wide-ranging subject area that plays an important role in the 
manufacture of many industrial materials such as pharmaceuticals, materials and ' 
agrichemicals. 

Chemvtry of Powder Prodttaum focuses on the solid-race chemistry of powder material* 
and rclana this to the structure and properties as well as proration and criajactcrization 
Techniques of these important Industrial produces. Additionally the properties of the 
particles are discussed in relation to their surface structure and characteristics. 
The book describes the fundamcnuk of mtimcaJ methods for measuring the 
characcerisdcs of parades. New advanced material* being developed via powder technology 
inanuiacturing techniques are also emphasized, including powdered materials for advanced 
ceramics as well as magnetic and pigment materials. 

Industrial chemists, chemical engineers and powder technologists will find an 
invaluable reference text for dealing with the preparation, chaiararisarioc and properties 
of powder materials, lr is well illustrated and written in a -way that should also make it an 
Ideal introduction to the field of powder production and powder technology in general. 
Yasno Aral is the Professor of Solid Stare Chemistry at Ninon Uaivexsiry in Tokyo and the 
President of the Society of Inorganic Materials, Japan. 

Also available from Chapman 6c Hall 
Particle Size Analysis 

Classification and sedimentation methods 
l.C Bernhardt 

Hardback (0412 55880 7), M* jugcr 

Fartxde Technology 

H. Rumpf (trans. FA Bull} 

Hardbade (Q 412 35150 3), 2\1 pages 

Pvtick Oasiificotion 

K. Heisfcanen 

Hardback (0 412 4930O 4), 336 paget 

Powder Surface Area and Porosity 

5. Lowell and Joan E. Shields 

Third edition, hardback (0 42239690 4}, 264 pages 



ISBM 0-412-39540-1 



CHAPMAN 6l HALL 

lotfwi ■ Wftifltwim • New York • Tokyo • Melbourne • Maeres 
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